Glycolic acid oxidase, a riboflavin phosphatelinked enzyme which catalyzes the oxidation of glycolic acid to glyoxylic acid, was isolated some years ago in a highly purified form from extracts of spinach leaves (21) and has recently been crystallized (5) . Experiments performed in this laboratory suggest that glycolic acid oxidase plays a role in the respiration of leaves in sunlight (19, 20) . Some glycolic acid oxidase activity has now been found to be associated with the particles obtained from spinach leaves, and a search was accordingly made for evidence of oxidative phosphorylation with glycolate as the substrate. No significant activity was found. The effect of glycolate on the oxidation and phosphorylation of other substrates by these particles has also been investigated.
MATERIALS AND METHODS
PREPARATION OF PARTICLES: Spinach was purchased locally, and stored in a plastic bag at 50 C. occasionally for as long as several weeks, until used. Storage of leaves for this duration was found to have no effect on the activity of isolated particles. The younger pale-green leaves were taken unless otherwise noted. The midribs were removed, and a weighed quantity of leaf blade tissue was waslhed several times in water and chilled for a few minutes on ice before being ground in the cold room.
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Grinding was done in a chilled mortar with washed sand, with the addition of two volumes of a grinding medium, similar to Ohmura's (13) , of the following composition: 0.45 Al sucrose, 0.05 M mannitol-borate buffer at pH 7.2, 0.03 M potassium citrate, 0.01 M sodium ethylenediamine tetraacetate (Versenate) at pH 7.5, and 0.05 I tris(hydroxymethyl)aminomethane chloride (Tris) at pH 8.3. The ground tissue, final pH 7.2, was squeezed through two layers of cheesecloth, and then centrifuged for 5 min at 600 x G at -5°C. The residue, consisting of chloroplasts and other heavy cell fragments, was discarded, and the supernatant fluid was centrifuged at 10,000 X G for 20 min. The residue of particles was gently suspended in a washing medium (1 ml per g of leaf) composed of 0.3 M sucrose, 2 X 10-4 AI Versenate, and 0.05 M tris buffer at pH 7.5, and centrifuged at 10,000 X G for 20 min. The particles were finally taken up in the washing medium (1 ml per 1.8 g of leaf) for use in the experiments. Usually 0.9 ml of the suspension was used in each Warburg vessel. This is equivalent to 1.6 g of leaf tissue, and 0.5 to 0.8 mg of protein N per vessel. The suspension was still green in color, doubtless because of material originating in the chloroplasts.
MANOMETRY: Oxygen uptake was measured by conventional techniques in 15 ml WVarburg vessels in an atmosphere of air. All of the substrates used were of the highest grade commercially available. Crystalline potassium pyruvate (9) , LS-isocitrate (17) , and sodium glyoxylate monohydrate (15) were prepared in the laboratory. Cytochrome c from horse heart, yeast coenzyme concentrate, glucose-6-phosphate dehydrogenase, and Type III hexokinase from yeast were purchased from the Sigma Chemical Co. Substrates, cofactors, and the particles suspended in the washing medium were placed in the main compartment of chilled Warburg vessels. The center well contained 0.2 ml of 5 N KOH, and to the sidle arm glucose and an excess of hexokinase were added to convert the adenosine triphosphate (ATP) formed by oxidative phosphorylation into glucose-6-phosphate. After equilibration at 300 C for 5 min, at zero time, the contents of the side arm were tipped into the main compartment. The vessels were shaken at 120 oscillations per minute. and light was excluded with a black cloth. Under these experimental conditions. the rate of diffusion does not limit the oxygen uptake until a rate of 8 Al per minute is approached. At the end of the reaction period, the vessels were quickly transferred to an ice bath, and 1 ml of 3 % perchloric acid was added to stop enzymic reaction.
ANALYTICAL IMEASUREMENTS: After centrifuging the reaction mixture, the orthophosphate remaining in the supernatant fluid was determined by a colorimetric phosphomolybdate method (12) . In sonme experiments, the removal of inorganic phosphate by enzymic action was confirmed by assay of the glucose-6-phosphate formed (10) .
Glyoxylate wvas determined by the method of Friedemann and Haugen (4) (18) . These compounds are all a-hydroxysulfonates, and a-hydroxy-2-pyridinemethanesulfonic acid is the most effective of these compounds in vivo (20) . As shown in experiment 1 (table III) , the potassium salt of this inhibitor has no effect on succinate oxidation or on phosphorylation, but at a concentration of 5 X 10-4 M it inhibits the oxidation of glycolate to the extent of 68 %. Azide, on the other hand, inhibits the oxidation of succinate by 67 % and also inhibits phosphorylation to a marked degree. glycolate, on the a(ldition of azide, occurs presumably because the catalase in the particles is inhibited and hence more oxygen is taken up per mole of glycolate oxidized (8, 21) . Thus the pathway of electron transport by these particles in the presence of succinate is un(loubtedlly through the cytochrome system, whereas with glycolate a flavoprotein oxidase is involved. This conclusion is further borne out in experiment 2, in which cyanide was found to inhibit oxidation of succinate completely, but oxidation of glycolate was stimulatedl (16 
